General procedure for the synthesis of substrates
All the starting materials and substrates 1a-1h, 3a, 3b, 3d, 3k, 3m, 3o, 3p, 3r-3t, 3u were purchased from Aldrich, Energy Chemical Chemicals and Aladdin, and all were used as received.
Substrate 3c was prepared according to the related literature 1 .
For the synthesis of substrate 3e:
In a N2 atmosphere, phenylamine (0.34 g, 3.7 mmol), benzyl bromide (0.13 g, 0.8 mmol), potassium carbonate (0.3 g, 2.2 mmol) was dissolved in dry methol (2.0 mL), the system was stirred at room temperature for 30 h, then the solvent was removed in vacuo, the residue was purified by silica gel column chromatograph to afford 3e in 46%
yield.
For the synthesis of substrate 3f-3i: 2 The cyclic ketone (5 mmol) was ground with phenylmine (5 mmol) for 10-15 min in an agate mortar and a pestle at room temperature under solvent-free conditions. To the resulting mixture was added sodium borohydride (5 mmol), p-toluenesulfonic acid monohydrate (5 mmol) and then the mixture was ground under identical conditions until TLC showed complete disappearance of the starting material. The reaction mixture was quenched with saturated aqueous solution of NaHCO3 (10 ml) and extracted with CH2Cl2 (3*10 ml). The combined extract was dried over anhydrous Na2SO4, filtered and concentrated. The crude products obtained were further purified by a flash column chromatography.
For the synthesis of substrate 3j:
A mixture of phenylamine (0.48 g, 5 mmol), tetrahydro-4H-pyran-4-one (0.76 g, 7.6 mmol), oven-dried molecular sieves 4 A (0.7 g) and sodium triacetoxyborohydride (1.58 g, 7.6 mmol) in dry DCE (25 ml) was stirred at r.t. for 72 h. The mixture was filtered through a pad of diatomaceous earth. The diatomaceous earth pad was then washed with DCM. The combined filtrates were washed withNaHCO3 (aqueous saturated solution), dried (Na2SO4) and concentrated in vacuo. The crude product 3j thus obtained was purified by column chromatography.
For the synthesis of substrate 3l, 3n, 3q, 3v:
To a solution of aniline (5 mmol) in THF (10 mL) at -78 °C was added MeLi (1.1M in diethyl ether solution, 5 mmol) dropwise over 1 hour and the mixture was stirred for 30 minutes. Iodomethane (6.6 mmol) in THF (2.0 mL) was added dropwise to the reaction mixture. The reaction mixture was stirred for 1 hour and allowed to be warmed 3 to room temperature and stirred for 2 hours. After the reaction was completed, saturated aqueous NH4Cl was added and the mixture was extracted with EtOAc (3 x 60 mL). The combined organic layers were washed with brine and dried over Na2SO4. Solvent was then removed under reduced pressure and the residue was purified by column chromatography to afford corresponding product.
Compound characterization
N-benzylaniline (3e), colorless oil. N-phenylcycloheptanamine (3i), colorless oil.
The compound was prepared following the typical procedure. Yield 60%, 567 mg. N-phenyltetrahydro-2H-pyran-4-amine (3j), colorless oil.
White solid, The compound was prepared following the typical procedure. Yield 60%, 531 mg. 4-chloro-N-methylaniline (3n), colorless oil.
The compound was prepared following the typical procedure. Yield 85%, 600 mg. 1-chloro-N-methylaniline (3s), colorless oil.
The compound was prepared following the typical procedure. Yield 75%, 528 mg. 2-(tert-butyl)-N-methylaniline (3v), colorless oil.
The compound was prepared following the typical procedure. Yield 55%, 448 mg. 
